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The object* of THE AGRICULTURAL LEDGER are 

tl) To provide information connected with agriculture or with economic pro;*- 
in a form which will admit of it* ready transfer to ledgers ; 

(a) To secure the maintenance of uniform ledgers (on the plan of the Diet er in 
in all office* concerned in agricultural subjects throughout India, 
references to ledger entries made in any report or publication rju *» 
readily utilised in alt offices where ledgers are kept ; 

(3) To admit of the circulation, in convenient form, of information on ar\ - 
connected with agriculture or economic products to officials or other prs.^ 
interested therein ; 

(4) To secure a connection between all papers of interest published * n *•* 
relating to economic pnxfucts and the official Dictionary cf E* .. 
Products. With this object the information published in these l.rd^«r* » 
uniformly be given under the name and number of the Dictionary ; ' <» 
which they more especially amplify. When the subject dealt nil' 5 at * 
been taken up in the Dictionary, the position it very possibly would * 
in future issues of that work will be assigned to it. 
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Thi IRON INDUSTRY w tut CENTRAL PROVINCES. 

.4 mrwsiwidbiii containing extracts from the Reports furnished on the subject kf 
Deputy Commissioners and Forest Oflcert. 


The following reports on ihc Iron Industry of the Central Prov- 
;.xti were received by the Reporter on Economic Product* to the 
Cwcrnmem of India in response to a circular letter soliciting fresh 
information on the chief minerals of the provinces. The accora- 
flaying reports were considered too lengthy for publication in the 
Review of Mitral Producfitn in India for 1897# and are accordingly 
hf*aght together in the form of an Agricultural Ledger since the 
amounts sre not contained in the Dictionary of Economic Products 
t. Snugor .— There are six iron mine* in Maoxaa Tigoda, Hira- 
$«?and Bircihi in the Banda tahsil. These mines are not leased out 
sre open to all paying annas 8 for each furnace. The total 
eeaiber of persons employed «u 1,844, the total earnings R604 and 
the total wage* paid Ran. The details of furnaces are given 
tebw 
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* thtmoh * — There are certain blacksmiths, two in number, In 
**8tt Koopi to iht lUua ttlufl, who porebue iron ore u the r*le of 
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M mau»ds per rupee from Maa/a Doom in the Chhrtarpur $** 
they smelt it and extract refined iron and make thefdrom ^4 
iuch as pans, etc* Reuil pnrehaaers take these to the N 
West Provinces tor purposes of trade and sell the pans at 3 or 4 
per rupee and tauuu at 4 to 6 seers per rupee. The blacking 
prepare a kiln in the earth, pot the iron ore into it and obu.* k 
metal in a superior form. They purchase coal for smelting pup** 
from villages. They do not pay any Government does, bulk 
Malguuir (landlord) levies a doty of Rt 6 per kiln per annua 4 
Uea of the fuel obtained by them from the Malguzari forest. 

3. Jabalpur, — The number of furnaces at work geocnlW 13 
this district on smelting iron ore is a8 for the current year. la p* 
vious years the number was fluctuating. 

As a matter of fact the industry is one which is consider, tfv => 
fluenced by the European iron which is fashioned to meet all u 
menta of the market, whereas the native iron produced in the di»t^: 
is sold in lamps as locally prepared, and is very costly to work ass 
shape. The number of persons employed daily from 1st No*®* 
to 3 1 st May per furnace from the time the furnace Is made, to 1* 
when the crude iron is turned out, is as follows 

For cutting wood and converting it into charcoal 
For extracting the iron ore # * 

To attend to the furnace * • * • 

For refining the iron, Bellow# and Hammermen . 

Refiner 


7 men 

S M 

3 M 

4 >< 

1 m.m 


For making separate charcoal of dry bamboo* 
for refining purpose 

Total • 


5 men, 


at 


?r*» 


Furnace, are annually worked (or about *even mouths 
November to May. During the rain, no work i, done. ^ 

(„) The cost of making and maintaining a furnace ■* 

at Ra6t. ^ ^ 

Eac'/umace when in work consume, daily 3 l , 

ore a» L maunds of charcoal. The outturn, at the cn 
worf I crude iron varies from 33 » 5° *V* _ , 

. 1 (» estimated outturn of crude iron, called loca y ..r fftia&di, 

« Bloom, " in the seven months’ season would be a 7 
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vbtd) aefis K about R4 per /w as 3 maonds m R 366-1 0 * 3 , leaving 
* profit of R 105-10-8. This M**m is then re-smehed into pig iron 
iocsilf cabed * Chtudia. w For this reining purpose to men are 
engaged, those men can refine in one day the erode iron obtained 
boat the fanmcqp, or about ito maunda. The cost of the Inst opera- 
tion is estimated as follows :«~ 

R 

Labour at Rf4 per menswn and 1 blacksmith 


iron into pig iron for if months 

• • 

. 5* 

Com of preparing bamboo charcoal 

• • 

* 35 

Forest dues on bamboo charcoal 

• . 

• 9 


Total 

• 95 

Add coot of making bloom 

• • 

# t6t 


Total 

* 356 


IRON* 


ItOM 


The outturn of pig iron from 17$ maunds bloom is equal to sso 
mronds, which, at the average market rate, pi#., R 1-8-0 per maand, 
yield* R$5o, or a profit on the whole operation of R 194. 

The above details refer to the cost of working one furnace. 
Multiplying them by the number of furnaces working some idea of 
the extent of the industry may be formed. 

Roughly estimated, it comes to about R 16,00c* of which 6475 p er 
cent is spent on labour. 

The area required to supply the quantity of charcoal noted above 
it shoot 30 acres per furnace, 1 / , 840 acres in all. 

The pig iron so produced finds its way into all the local markets 
hsr ail agricultural and domestic requirements, and it is even exported 
simitar purposes to Minapur, Gharipur, Agra, Cawnpur, 
Lucknow, Benares, Dinapor. Nagpur, Bhusawal, and Khandwa, The 
famous Otphsft s oxide of iron paint is also manufactured in Mur- 
wva tabs)!, being ground in mills worked by water power. It 
appears they engage about 50 women and children, and the annual 
ahr»n 1,500 maunds, which is exported all over India, at a 
eon here of R54 per maund of 8 sR. 

JfawMta. — There *axe altogether 51 furnaces. The quantity 
J^odaced during 1897 amounted to 9 tons. The owners of t8 
W 0>e Dindori uktil obuin the ore from the Rmk 
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Suae or other pem of the district The earning* in 1897 ^ 
suted by the people themselves to have been from R15 to R30 per 
furnace. The people do not depend entirely on iron ttnekmg {% 
their livelihood, bat supplement it by agriculture. The famine by 
a prejudicial effect upon this industry u several Iron tmdttn 
abandoned their special occupation and took employment as can* 
mon labourers. 

ttomi — 1 The industry of iron' smelting entirely stopped hut it* 
on the outbreak of the famine, the people left their bouses u4 
went to labour on relief works or elsewhere. 

N artlnghpur . —The district of Ntrsinghpur is not very ncs 
in iron ore, though ore Is found in several places, but in isu. 
quantities. Tendukhera is the only noteworthy place in the diitra 
where the ore is found abundantly, but the mines are on aitoyt&c 
too small a scale to make it worth the while of a company to p 
any capital into the business. 

Formerly there were 50 furnaces worked by some 40 smelwt 
now there are only 1$ worked by t6 smelters. Some of the mn 
have died and some left this work during the famine, 
diminished the demand for iron. 

Since English manufactured articles have found their way into 
local markets, the trade of Tendukhera iron has fallen off. 

In the two mines which are regularly worked, each 
employed for digging ore gets six pies for a basketful of ore 
In this way each labourer earns three to five annas. 

7. Chanda ,—' The iron ore crystalline haematite was qturrel 
from the following localities. During the year 1^97 (1) Lohin 
about 6 miles cast of Talodi, on the main road from Mg! w 
Brahmapuri, (1) near Gaujewahi, about a miles south-eatf 
village from hill called 11 Aswal Dongri,” (3) a smt'l hill in d* 
Dewalgaon village lands, about 6 miles of Armori, (4) * hill tt'td 
Sattighat, about 8 miles east of Wairagarh, (5) hills near Paru**i» 
(Sironcha tahail). 

The / 1 was for the most part dug out ha big l^ mps 
brokejf mo convenient sized pieces and smoked in heajST I* *** 
then* Mi by the Kotwars or smelters tttbeir furnaces or 
XWt Jl of carting the ore varying according to the distance * 
village from the quarry’ 
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j. It will net b$ amts* to here explain the kind of furnace need ttWI O* 1 ** 
snd tbe method of smelting Ho doubt the system employed does not cennOn. 
pvt anything like the outturn that should be obtained from the iron - 

put into the furnace*. There is also a greater waste of fuel than 
need be* Wolfed under different principles, the iron industry of 
tr4 district should be made to pay a good profit instead of the hand* 
uxnoctb business it now is. 

The furnace*, locally called htkett, are built up chiefly of clay 
sad small stones 6 feet in height, of an irregular conical shape with 
a projection in front The flue does not run straight down the 
trntre, but slopes down from the top to the opening for the nook 


ti the bellow* at tbe bottom. 

The flue of the furnace i* from is* to ty* across at the top to 6* 
st the bottom. The entire furnace on the outside, with the cacep- 
t on of the fire hole, i* closed. On the furnace being charged with 
shefutte layer* of ore and charcoal and the fixe put in, the fire hole 
dosed with brick* and plastered over with wet earth, leaving only 
s until passage for the noixle of tlx* bellow* to fit into. A* the 
tharcoa) and iron ore burn, more layers of ore and charcoal arc put 
m. After four hours a small hole is made at the bottom of the furnace 
t* taking out the slag; the hole is then closed. After another 
fi*u hours the furnace is opened, and the iron which has by this 
iifue formed a lump at the bottom is taken out, and in some cases 
objected to a second process of smelting in a smaller furnace, 
whose height is only about i J feet. This furnace, betides having the 
r*oatle hole for the bellows, has a hole in front kept open for any slag 
remaining to run out. This second smelting was not, however, used 
by all K*iUrs t and consequently the price* obtained for one smelting 
were much lower than if a second smelting had been done. 

During the year 1897 theft were 13 furnaces working. These 
furnaces were worked from January to the end of May, five months in 
*11 No working was carried out during the rains. 

The average amount of ore used in the furnaces monthly was 
>btfeii8* tons to give a yield of 40 tons of rough iron. Thi* would 
fjvt iK total quantity of iron ore quarried at about 910 ton* in the 
dwtnet and the yield to smelters after one smelting of soo tons of iron- 
For the working of each furnace monthly the K»ikart paid a 
royalty of from Rj to R5. This royalty erabfed the K&tkart to remove 
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pfodtctMOfiroeu The total output of iro« smelted at 14 furnace* was 
4 ijb& Kfft» etch furnace giving J.*^4 ***** in eight month* 
Tto quantity vu worth Ra.i $0 it a price of one rupee for i| piece* 
•ebbing *ti seef*. Accordingly the grow earning* of etch furnace 1 
•ere RiJA* The cost of wages p*id lo labourers employed was i 
Ki ( ^ t each tnale labourer being j*sid two piece* of iron worth about 
g>n4 and each female getting one j>ieve wenh Ro-fi-4 per week* 
In addition to the above an^unt a sum of Kiu at the rate of 
Kt* a month (Ri for ea<h furnace) had to be paid to the mmindar 
•uhia whose local HmUs iron ore is produced, for coal, fuel and 
Utntoos removed from the fewest for use at the furnace. Thus the 
u**l expenditure on the business amounted to K 1,904 or Hi 36 for 
each I unlace, and the net earning* of the workers were KJ46 or ; 
afoot R 1 7-9-0 from each furnace. | 

9, ore i* found in the aamindarit of Bhanpur, 

Kilhi and Bahcla. Formerly there were about 50 familie* engaged j 
ia smelting iron in this district, but at present the industry hat ; 
Umo« ceased to ealst. Owing to the agricultural distress prevailing 
tn Out district for the last four or five years, many of the workers 
bit* left the district in search of some other employment. It is said 
that a family (one nun, his wife and two or three children) when 
employed In stacking Iron can earn about R 3 to R 5 per month. Five 
(uiuacca were at work during the year. 

ia S«m*«ijwr.-Tberc are *3 furnaces in the Sambalpur tahsil ; 
of *ht*e t4 are in Rampur and 9 in Lain zamindaris, Th* former 
km* royalty from the workers of iron ore at Rj»U«opef furnace, 
•hde the latter realize* R6-&-0 for the working of all the 9 furnace* 
m 1 he mmindari. These furnaces are worked by 69 men, and their 
inaaal earning* from each furnace maybe estimated at R too or 
R**po for all the *3 furnace*. Excluding the charge*, namely, 
royalty and R355 co*t cl quarrying, their profit amounts to 
R* In the Bargarh tahsil there are eight furnaces worked by 
They work for five monibs from January to May. Their 
eartytg* amount to R*66 in all, and excluding R 1 49, the cost of 
mog, their profit amount* to k 1 1 7. 

**■ M* 4 $mr ,— There are in a!! 33 furnace* working ia the 
The worfers pay R11 per furnace a* royalty io the camta-j 
Tte cm of quarrying and charcoal used is estimated at R350 j 
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vftm om would naturally look to develop the industry, ace most tiov otts. 
io be Warned lor its moribund condition. It is tra* that they have Jefeaipi* 
fa m*x*j years been subjected to the tyranny of the middlemen, 
as veil as confronted by other difficulties, but, at the same time, 
ibey have generally only had themselves to bhme for this. The 
poverty el Ufe smelters makes t middleman a necessity, and as the 
smelters seem to regard their poverty ss inevitable, as, with their 
I*e*e*t character, it certainly is, they look on a lessee as the only 
person who can give them employment and therefore a blessing. 

At the same time, the lessee who is generally a Malguur or other 
non-resident proprietor, not being a Lohar, docs not sec his way 
to increase his gains by developing the industry and improving 
the furnace and^plant, but confines himself to working the smelters 
|t hard as possible with minimum pay, thus making it their imereit 
m do as little as they possibly can for the money. The Lohirs or black- h| U haw.gr 
ttntths. ij. % men who usually confine themselves to manufacturing 
articles from the iron prepared by the smelters, are generally much 
more intelligent. They prefer to be quite independent so that they 
can mend tools and pick up other odd jobs when not engaged on 
carrying out orders. They can, moreover, turn out articles of good 
workmanship, many of them requiring considerable skill. I have 
wen a rifle barrel made some 15 years ago at Barela from Bagharsji 
irtm which is wonderfully true and symmetrical. Inside it is ocu- 
gonil in shape which probably gives a spin to the bullet similar to 
flight rifling. The whole rifle was of native make and sold for 
R35. Most of these smiths know nothing of the process of iron- 
smelting or of the construction of the furnace and, as a rule, only 
those Lohars who are not clever eoough to make their living as 
smiths become bkatH-tt>*llm. There can, however, be very little 
doubt that the shape and sise of the furnace and general methods 
employed by the smellers are probably the very best that, with the 
simple appliances at their disposal, they could possibly adopt, but it is 
do °btfcl whether people of the present class of smeltcm could 
have originated or have improved any such method. That the early 
tmtheff and smiths of India were skilful men seems well established, 
mwmuch as they were able to produce a mass of wrought iron la the 
Wth century which would have been no easy operation at the present 
<kj wkh our largest rolls and steam hammers, and how it is that *thk 
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mount of a people posseesing special knowledge” have fallen so !ov 
as they have teems impossible explain. After all, a skilled and «. 
perieneed smith who knows exactly the qualities which the best item 
for his purposes mast possess and who also onderttands the methods 
employed in producing the iron and who would, occasionally, alto 
be a man of capital is the only person who can be expected to 
improve the industry, but whether or not the smiths in the old datt 
were also themselves smelters or proprietors of furnaces would uke 
too long to discuss now. Very few of the Lobart, except the k» 
prosperous individuals in the smalt country villages, in the 
immediate neighbourhood of mines, work only with native iron, the 
majority of them having removed their shops to gie larger towns ini 
turned their attention chiefly to the manufacture of articles from the 
cheap English iron. At all events, whether the smelters are or are r: 
to blame for the backward state of the industry, it is almost certainly 
due to them, to their ignorance, poverty and bigoted consemtua 
that the industry, such as it is, has survived at all in face of the 
numerous difficulties which have beset it. 

In the neighbourhood of every well-known mine, where smelting 
has at any time been carried on to any extent there are two or three 
families who know how to make a furnace and understand the 
smelting business, knowledge inherited from their forefathers and 
which they, in turn, will transmit to their descendants. Owing to 
the primitive nature of the furnace, which is built entirely of sun- 
dried clay and cannot therefore withstand the action of heavy ram for 
more than three or four days, no work can be carried on during the 
monsoon and the smelters have to earn their livelihood m best the* 
can by practising their usual vocations. Occasionally, the lessee d 
a number of furnaces who desires to keep an exceptionally sktimt 
smelter in his employ will engage him to cut wood and make char- 
coal during this period. At present, owing to the very limited « 
which their wares now command, many smelters have to mtu»<» 
themselves all the year ronnd by practising some industry 
than iron smelting, but when they get an opportunity of again t* ** . 
up the work they certainly seem to prefer it to their usual C ®P*_ 
menu. This, however, it must be acknowledged ^ 

their past history, seems to be due to the fact that the w 
STwi .more cerulu, if not acftmlly larger, remunemuoo w* 
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trowble and worry than their ordinary vocations, rather than to 
any ml insert* taken in their trade and its development. 

5* As no smelting can be carried on during the rain*, the working 
irnnon practically consists of seven months Jrom November to May 
i ad wH and so any report reviewing the progress of the industry 
during the past year must consider portions of two working seasons. 
From January to May of last year there were altogether 19 furnaces, 
which derived their supply of fuel from Government forests situated 
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At Kbakeai *••«•* • 4 

n Borha #«••**•* 5 

* Bagharaji . * 3 

m Sonti * • * * • . 5 

gf Tonri • • * * • ■ • * 3 

w Kundwara ♦ a 
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And from October to December there were altogether 13. 


Al Baghtraji ....... 3 

* Somi ........ 3 

» Torn* , 4 

„ Kundwara ....... x 

» Stmawai I 
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Besides these there were a few which obtained their foe) from 
Mriguuri jungles chiefly in the Munrsra tahsil. In the beginning 
of 1S95 there were 43 furnaces which derived their supply of ore 
from the Jauti and Pe rub pur mines alone, betides several others 
titrated near the Gangai and Dhanwahi mines and also in the 
Murvara tahsil, to it will be seen that the number of furnaces has 
considerably decreased in the last year or two. This cannot be 
ascribed to the famine, for. owing to the generosity of Government 
in giving money advances, numbers of the smelters were kept at 
work and considerable quantities of iron nude during the period, 
*hi!< several blacksmiths have informed me that, at the time, there 
ww an Bnataa%«targe demand for Indian iron for tools for relief 
The fact is that the industry as now earned on bjube 
**&t* is absolutely stagnant, and bare statistics giving the number of 
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o mm warn mk to its own level, tod from 1I94 to 1896 efforts we 
•fain mode to revive it This time the course of action ns to hand 
over all tin more important miner to the Forest Department to pre- 
vent M the Lohars (smelters presumably) being crushed by the 
heavy royaljiea imposed by middlemen, - and a royalty of R$o for 
wood a»d Rio for ore for one furnace, for a whole season, was fixed 
for all the furnaces which obtained their wood from Government 
forests. For the first year only R50 was charged, the royalty on the 
ore bring remitted. Arrangement! were also made that coupfs 
should always be open within easy distance of the furnaces. At first 
the number of furnaces rapidly increased, and in 1895 there were 
probably more than fo furnaces in work. Then came ihe famine, 
and the demand for the articles usually made from the Indian iron 

* decreased, the iron could not be sold and the smelters had to stop 
work. Then help came in the shape of money advances from Gov* 
eminent, and a number of smelters again started work with the re- 
sult that a considerable quantity of iron was manufactured which 
could not be sold, A certain amount of it was eventually disposed 
of by manufacturing tools for the relief works, but a great deal was 
still left on the market. Consequently, the number of furnaces is 
now again decreasing, and the industry returning to Its normal state 
of stagnation. It is true that the advances were generally given to 
the lessee or middleman (notably to the Malguxar of Sunawal who 
had 1 5 furnaces under him), but it is very probable that, if the money 
bad been given direct to the smelters, such as they now are, the final 
results would have been much the tame. As a relief work, the money 
advances no doubt did a great deal of good in keeping the smelters 
at their customary congenial occupation, instead of allowing them 
to burden the Government works, but, as far as improving or reviv- 
ing the industry went, this policy was absolutely useless. To deal 
primarily with the middleman who naturally puts his own interest In 
the tee-ground and on whom the smelters are more or less depend* 
em is sn obvious mistake, and to increase the outturn of iron, with* 
out reducing ibe labour or improving the methods by which ft it pro- 
duced and so reducing its market price, can only end in drugging 
(he market and in throwing the smelters eventually out of work. 

5 * At its present prices, there is a very limited demand for the 
Indian iron, but, such as it is, it 'seems fairly constant, so S 3 u, 
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although there la no chance ot the industry developing on the pro. 
lent line*, it if equally certain that it will not abeolnxaly die out, u 
ail event* (or many year*. Seven blacksmiths, choaen at ran d om in 
Jabalpur, gave the following figures aa the quantity of iron per- 
chased by them last year, ij., 1896^7 , 

Switl Neater. , Eiffch in*. ladtabea. 

Mfttfida. 

* S 

a,.,, tyt • • • ss 

3 . . . . *S • • • 3°»3S 

4 . , . . tso • • • « 

s . • • » • 2 

0 . . *0 • * • 30 

1 ... . 90 ■ • • 4° t®4S 

The reason of this demand for the native Iron is that, on accoegt 
of Iti great malleability, certain articles in universal use can only 
be made from it with the rude appliance* of the common smith,. 
Thus in making the kulhari, or small axe in general use, the bole 
in the iron head which holds the wooden handle is made by haa- 
meting it out with a large nail when the iron is hot, which camwt 
be done with English iron. The karraki. too, like a large plait 
with handles, is formed by subjecting the cold iron to coniines! 
hammering which also has the effect of giving the metal a fine 
polish. This could not be done with the more brittle English iron. 
Locel prejudice in favour of the native iron is very strong, and it is 
entirely owing to its high price that it is when posable replaced bj 
the cheaper English iron. It is said to be more durable and » 
corrode less than the latter, and, on account of its malleability, s wo! 
made of it is easier to mend when broken. The «H*!led steel, or 
khtri, which is made at Gogra, Dhanwahi and MangeU is mans, 
factured in precisely the same way as the ordinary iron in ib< 
common native furnace, its peculiar character being due to 
ore from which it is directly derived. This has been analysed 
containson an average percent. of maaganm* 
tag very much more. The iron obtained from it is white, gk 
and v«y hard, and appears somewhat to remmble specif JJ 
is brittle and consequently the large number of erne a ^ 
common malleable iron is so admirably adapted cannot 
ftom thia. There is a small demand for It to* edjW 
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facing loelt. Th® Indian boo it sold lo round cakes, shoot 6 * 
in iMMfc «* thick snd weighing 4) sws, it shoot R$ per 
tnauad. The kJUn is, is s rale, more expensive tod sometimes 
fetches as much as R$| per maund. Most of the English iron 
ased it ddjroa generally bought from the railway st Bs to Ri *8 s 
tnaond, consisting of old rails, screws, nuts, broken wheels, int, 
etc* out of which the ordinary heavy hammers and other common 
articles not requiring much shaping are made. English iron is 
boaghlJsi flat bars at R5, in wires or small square bars at R6, 
as stecTat R6 to R8 or at best steel at R to a maund. The latter 
U largely used for the sides of tongas. 

6 . Tim ore* which have been most largely worked daring the 
pass year are of three principal types 


tton out 


*«** 

main* 


Kings of 
on works*. 


(a) That used by the furnaces at Borha, Sonti, TonH, Bagharajt, 
Kundwtra and Soaawal which is chiefly obtained from (he mine at 
Partabpw , but alio from shallow excavations at many other places 
in the neighbourhood, especially at Agaria. The ore is 41 a soft, 
crambly, fine laminsted micaceous iron, with some mterbanded 
argillaceous Uyers. M "The rock is so soft that it can be powdered 
between the fingers, and is simply dug out with ordinary Mali*" 
Below this there is generally “a schistose hematite, which is harder 
thaa the micaceous iron, although easily worked on account of its 
fisade character . 0 


The schistose Hematite yielded on analysis 68 per cent of iron, 
and the soft ore from Paiubpur gave 65 per cent., both con tainin g 
» little phosphorus and sulphur. The soft, crambly ore ia very 
>| 4 endeat, dark grey lo black in colour, with a distinct charry-red 
wreak. 


Resets of 

SMlftfAi 


(I) That found near Dhanwahi, Mangeli and Gogra on the Lora 
feds, used law year in the furnaces at I larger h and from whiefe the 
khfrt is made. This ore is a N maogamferous micaceous haematite 
confining a varying proportion of imerbanded jaspery quart*/ 

" It is a sSkcocts we, although not very highly so." An avetflge 
awapst d this gave 46 per cent of iron and ti per cent manga n es e 
w*h traces of cobalt ** The manganese exists, In large part at 
feast in the fonfl of p&locneiane, occurring la irregular eegjm. j 
“**• * **** miamlf d kiealnM«f tfanwgh tfa, wet* 
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lap ttd «b <pH|ll»|f. Utoa % bot»og> of <fei* iiencbto Um fww 
of i'aaJ tbc baud* wbicb »lopc* op 

towfa fwaaoe it tbo«t »' x »* ,o\ Fro* tb* trout 

of WI|ggr(jM of ihe Hearth bang 5* higher) to the throot 
of Ac fcflMBC It 4* to* and ti Ib« throat the thalt U to’ equate. 
The tide wall** WO 10* to it* thick and the hind watt 16* $ 18*, 
theoe hiSaf towowettd of ton-dried bricks overlaid with a mudm of 
two pamof da; and one part 1*1* ttraw. The** dope allghtly 
ootwardifmn the top of the furnace toward* the ground. The 
(root walla only *• thick, and fn thia there are no bricka. The 



hxtom of thia from wall is 1 ' 1 * above the front of the hearth and 


t' lpea aligbdf ootwarda toward* the lop of the furnace. Thia front 
wall hat to bear moat of the pressure of the burden, and as it ia only 
exported by ita adhesion to the thick aide walls, it most, at the same 
be kept thin. A* A general rale* therefore, it only lasts about 
r fht day* and then baa to be replaced* The top of the furnace it 
c jwtdU bf a light day roof about t|* thick, the large bole about 
*f&sie being left open. 

The man who t^iei the bellow* wis in the trench In front of the 
furnace and* to prevent tbc smoke and ashes blowing from the 
cH*fg*4»oto (which also acta as the chimney) into his face, a thin 
Ki<*n of cky i* to t [* thick U erected on the top of the furnace, 
S' high in front and i* 6* at the tides. In from of the furnace a 


roof d hmochef and Wives, supported on four poets, is placed at a 
*i**k from the tun* The whole furnace takes from 10 to so day* 
md somehmi longer to prepare, costing about ltd. At ft is built 
<4 day. it has to be constructed in sections, each of which mm be 
*o get thoroughly dry, to allow the clay to consolidate, befaft the 
*&k it continued and so the construction of the furnace is paces* 
wfly a matter of some time. The usual arrangement is that nothing 

* psid for actually making the furnace. A lessee haring engaged 

* iUCMmih lor Ihe season at R 7 w R8 per month, the lat|f «efi r 
to w«k to construct the furnace, he and his famSy devoting duns ogJ 
f ^homa to the work every three or four days, letting it gst 4*jr in 

m*mL A* th*tr usual orcupaaoni, therefore, are very si fghtjj 
mtrsp^ the smelter gets nothing for this and is only paid after 
tW and in work. On the (root of the he** a 

***** * >ol* WkP a long, cwsed* brick *pd* of 
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I* placed vbtch. rnrinpoo p i 
Sbrjwftrfln iu ptece. Tkebatftnl 
* ntiiture of charcoal and cow-dung, i 
*ad 5 of the ltUfr, to the level of the top cift 
the jfp of the gad<ri, equidistant from the tides of 1 
frota each other, kept pressed agahrn the bottom of l le feom **g ** 
the furnace by two stones resting on the goJeri, are two tetbrt * 
ktd/ato* These are directed sou to converge tt the Wk <# 
furnace. They are made of sutvdiicd clay, about i* 9* ^ 

diameter of the aperture at the large end being 3* am) at the m%% 
end | f , the outside diameter beings* and s’ respeaitek iv 
whole of the front ot the furnace from tbe from of the hearth 
bottom of the front wall, is then closed up with clay,* tk 
apertures of the two tuyfcres of course uncovered. On the side ds* 
trench opposite the furnace a step is cut, and resting on this sr d <* 
a pole placed in two forked sticks leaning against the sidt^ik 
furnace, are two or three flat boards, the tyl of the boards consg 
just below the apertures of the tuybres, so that the blouer »k m 
here, can comfortably ply the bellows* The bellows are mtr 4 
goats* skins, about x f in diameter and from# 1 to *{’ high *t*s 
stretched. They cost about R is and last a whole season* The the* 
furnace is then filled with charcoal from the charge-hole, shots a 
large baskets being necessary, or about 43 seers. The fmnscr s 
then fired by blowing live charcoal through the tuyfcres and the 
is speedily in blast. When the furnace is thoroughly heated sad ik 
charcoal sufficiently sunk for the purpose, a basket of ore (da* 
circular, 9* in diameter and 6* high, holding about 9 seen 
and a basket of charcoal (this basket is also circular- tV a 
diameter and n’ high, holding about 7 seers of chared) *» 
added through the charge-hole. TJua is fhen done at 
Intervals of 40 minutes, during the is to 14 hours that the fern** 
is In blast, in all so baskets of oreirod so baskets of charcoal t**e 
used. Thus, altogether, 189 seers of charcoal (4 manndi 19 kw) 
and j8o seers of ore (at maunds) aroused. Pfricdkalty st fi 
$0 or so minutei, a holf in the fi&rih opened with an im 
u^ifi^c^jiowedto no. wv «J>Ua W* 1 u * 















f!« Before doting tbit report on the iron indnab^ephe dbtric, 
it it worthy of notice that Mr. W. 0 . Olpherta bttfova^^ pj$j«diir? 
use forth* local iron orct which be bet now pr*iCtfwf|br nm* 
years;#*., the manufacture c rf hit wdl known mdilhci|ifot Tim 
gentleman held a least of the iron mines at and near.,. Jauii *&d 
SarroB from 187510 1890, the principal ore which he wed being 
that from the Jauli mine. This it described a* M a temi-ochfcom 
hwmttite In which a slightly schistose structure is often apparent. 
Hematite with metallic lustre also occurs, but is quite subordinate 
to the more ochrey kind. The ore is interbanded with quartzbsc 
layer* which in some places greatly exceed the ferruginous pan oi 
the rock/' Picked samples of the ochrey hiematite are used by 


Mr. Olpherta, an analysis of which gave as much at 69 per cent o( 
Iron while an average sample gave $3 per cent erf iron* The ore is 
first pounded with crushers, sifted and then ground to an impalpable 
powder with heavy millstones. ‘ In the neighbourhood of the work*, 
the river Kutna has been dammed up by & weir, and arranged along 
v lhis» : there are eight millstones, four of which are larger than the rest. 
Each stone is fixed to a vertical iron shaft, in the lower part of which 
stout pieces of wood are fixed which radiate from the shaft like th^ 
spokes of a wheel. When the water is turned on to those spokes, 
the abaft revolves and the stone fixed to it turns upon another fiat, 
horisonul stone below it, thus grinding up the ore which, when 
misUHl with water, is poured into a hole in the centre of the upper 


stone, finally running out into a trough below it After the ore 
has been ground up under the light stones, it is passed under the 
heavy ones ; it is then collected and spread out in a layer about 3 
thick on smooth flags or a concrete floor where hM left to dry. 
When quite dry it is powdered up, placed in bags of 1 0rt.and } cm. 
and &ld at R7 per cwt. By mixing the ore with *iwytog 
lions of red lead a series of bright crimson take***? he prepared. 
*«te lead a variety of lilac colours, with tap-black and 
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and the following directions ire given ;— 

«ffcU take of luaecd oil and paint sufficient quantifies ft lito 
BUtiii Sn a mortar to a fine paste free from granule*. Bod 
remaining quantity of the linseed oil, in a separate iron pot, to boil* 
tag fetal; add the quantity of resin to it and boil both over fill the 
mi start nearly attains to a flaming beat, and add the verdigris and 
iht macerated paint and *ur the whole briskly until well assimilated 
and satin aU into another clean vessel. The paint is then ready (or 
ost~tfet inrpentfoe oil only being added when the paint is required 
to be applied at once to anything" Mr. Olpherta now bolds a lease 
of the Cos el pur manganese mine at R 1,000 per year, for five years 
from January 1&95, and the pyroluittc from this mine is exported in 
the form of an impalpable powder, being ground up precisely like the 
hematite, as above described. 

ftMTSf!#** 4**+4 14# »** nWy 1IM, ft*m R, B. Hot*, |ag^ AmitU 
m* <S * ** Cm . w r p i ft r H X *H % 9P n C%**U, 


Wife regard to the number and value el tools sassfemMd feon 
nafe ft 'tft ad e trot) in the Jabalpur District last year and SjflpilijJ to 
iamtae relief works, as welt as with reference to the appiMmsfe 
numbef of individuals relieved by the money advances gffett by 
Cmemment, l have the honour 10 submit the following:— 

1. Towards the end of t80, owing to the famine and Jfee cos* 
*qp*«t decrease in the demand for articles usnaJiy nsadhomed 
Irumtfeo ftftdttHnade iron, there was a large quantity of ifee (after 
spew the market which could not be sold. It was found hnpindtils 
to nd of this until the Idea was Maned of making tool* for tfe* 
worts from Uus iron* Advances were then given fey 
ketemmset to enable the poorer smiths in the neighbourhood of the 
pcmdpU mints sad smelting centres in the district, at fifeffesiajfc&'k 
10 ssi «p their plant and sun wort As these smiths, also, 
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were notable to make certain ankles ^v^^bniMd^ t«ro ^klUfea 

Lohars were ** from Jabalpur te W»db 
Rititt wt advanced during the year, and Ate sufi^'to wcvfc 
off the stock of old iron tod alio to start and keep in woifc severe 
new khstlh or smelting furnace*. Up to the tag of June, :v 
foUowfag tools, which bad bees* made from tbo local tm, had Uca 
disposed of to Famine Relief Works ;— 

$074 Pickaaet, at it innai each . 

I** I Kodaiis « 5 
li70J Phaorat „ to M • 

I,s*4 Hammett ■) 
toi Crow*ban ) * * 9 

Total value 

The value of the hammer* and crdw-b&rs cannot be given kp^. 
ately as they were sold by weight, they being made of seven! i tn 
The crow-bars were sold at R6 a maond and the hammer) *: 
fcto and R6 a maund, respectively, according as they were * 
were not, faced with steel Besides the above, from January to •>* 
end of August, about 5,000 more tools (chiefly ganiis, phum 
kodalis and hammers) were made which, although they weir m 
directly disposed of to (amine works, were, in large part at 
afterwards sold to other purchasers and the manufacture of *h*S 
afforded employment to many poor people during the famine. H* 
gives the approximate number of tools whose manufacture 
directly the consequence of the money advances made by Oewi* 
mentf but, before they were prepared, considerable quantise* d 
tools had been purchased from the Jabalpur smiths for 
Works, many of which were doubtless manufactured from the 
locally made iron. 

a/ With regard to the number of individuals relieved by Covers- 
ment advances, it is necessary to consider (a) the number of fama? 
which were kept in work, and die number of people to whom the* 
afforded employment, and (A) the number of people occupied •* * 
refining and making articles from the rough iron who, but for ^ 
money advances, would have been unable to continue work. 

? As stated In the previous report, there were sltogetksr n 
furnaces which were workiog, some time or other, between J*^*? 


M a y, 
** 73 * t o 
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Jar* of 1*« yew (>$♦“) *H;ch derived their «u|>ply of fuel from IR0 * 0WSt 
tsc Government Forests Ik* sides these there was one which got its J»Wh*p. 
1 st; ffyffl mii^TUiri jungles, thus making 50 n all. *™n255f? 

It n potsvble that there were a few u»« re furnaces which get their f^tuiw#- 
ispjhc* of fotft from raalgurau jungle*, but :t any they nau*t have 
U'<« few in number, as the demand for«he ii.*tue nude :iciit # at the 
t.xe. wa* almost entirely for tools for the lel.e! merits and these 
were principally supplied by the l*orc*t Detriment and made from 
the ir-n manufactured in the above mentioned to furnaces. Of 
’fce« 3^ furnaces, three were already under a lessee More advances 
9-.1t made and would have continued working atiy wav. so that we 
n at uke J7 furnaces as the number relieved. (The advances which 
made to four of these furnaces are not included in the Ki.i^S 
rstr.u-med abo*e, as thcr were given by the Deputy Commissioner.) ; 

Tv»« 1* furnaces, however, were never all working at the same time. 

In November and December tlwre were 11 furnaces in work. 

N--* **ch (.mace, on an average, gives employment to twelve 
:id;i daalv e ght Mug ot coped in making the charcoal and cutting 
♦.He wood, two m getting the ore an I two for managing the furnace, 
vs that the number of persona relieved is as under;— j 

M^WJM So »>f ft} t n*( ct So. of p#t*>n* \ 

i« w«Trk. i*!***], I 
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l ist the *»;;<•« remfwr of f*rv m teiteted in anr one month was 
1:1. pof*l»ir about fatx>;I:c». aiu! of thee 36 pcitoni were 
? p vtt ! f->? two *cck» only, 

• I of th#*c I* farnACf^, or.<> worked for three week* o*!y, 

■* thrf« # „ t»o n f 
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The Iron lodastry 

( 6 ) No* with regard to reining the iron and making aru. : , 
from it. Wc may first of ail assume th*t all the iron matte in *.> 
above-mentioned furnaces was refined and rendered mark cut:-, 
that the number of persons employed on this refining w 
approximately as follows, since eight persons (one Lobar, five bei:r ; 
und two blowers) can refine the produce of three furnaces in one U» 
and, on an average, seven jiersom can supply them with chvcoi. — 


n January 

17 furnaces employed 

4 s + 39- *4 persoi 

„ f tbruury 

r* 

1, 

4 S 4 - 42 ='>a 

,, March 

1 s ^ 

,, 

414-41 */> 

Aprtl 

26 » 

.. 

<kj + 6 j *JJ‘> „ 

„ May 

23 

*» 

6 I 4 - 5 V-U 4 * 

„ June 

4 

•* 

tl + l*»~-ll 

„ July 
„ AuguM 
,, September 
,, i .ktxbrr 
,, N < a ember . 

12 

M 

32 + 28=160 „ 

„ December . 

1 2 

.. 

+38=60 


Now from January to June, altogether 833 nuunds of t » I, 
been manufactured, and as, on an average, it takes one Lohir. 
beaters. and one blower, one day, to produce 19 scers of thev: ■ 
ary rough tools und seven persons to nuke the charcoal, it tV.I •. , 
during these six months, -about j" x 0= 5$ per - 
emplm e l, or more probably, every month 10 Lohu<, 1 * 
and 10 blowers, or, altogether 60 persms were occup • t ,r. 
supply them with charcoal 70 more persons. Finally, at th- 
June, altogether about 15,177 seers of refined iron were in >‘.o. * « 
the 12 furnaces, working during November w \ December. 
produced t? x 33 x 26* x 2 seers of rough iron. 
which would give about 1 4r4 14 seers of refined iron, a ! ^ - 1 
the slag and other impurities. Thus 15,177 + 14.414 « * ! 

of refined iron remain to be accounted for. Now, 
this is worked up, which would, if so, be mostly raite into v > n 
tawas, kulharis, and other articles most commonly u$:b ; - 
which, especially the karrahi, require more finish than - ' *' 
tools made for the relief wotks, wc should have the L‘l.o-* 
tional number of Lohars and assistants employed. On -'■> 
one Lohar, four beaters and one blower can produce 17 sc::$ : 

• It is assumed that each*furnace is working 26 di>> in ^ 
to allow for repairs to furnace and other interruptions. 
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aT.fe. c* iv* one day* The fc:,:>c i j». a.*o, when m am 
<.>«. ' <*» atnKU per cent. ( . j ;t* o-‘ \o nrr.e .tn 1 ^ i<ht. m 

*~e:*een Ju*y ait i t jh.-r. *!> j? * * i • t v c>v arU 

i: t. N .ember It* Decern 4 cr J* n: Vi_17 mot- l *n.v>- wrfr 
an ; c Ihifii^ Ju'r to Oclt??*e ! 4 ::.erei“rr, * , « ~ si petv ns 

*<:e e'iipidred. Wc may, *;th :nv^ i '.!'*' 1 • ^ V - ** 3 - :f 

< Ss, j; l < at era an 4 5 K**weis at. ! 35 | m- n> h-; 
i-.r *■■« N \ -» December u'.hui t B j a <- : m j tvt* 

? ■. <:■■.*. We may. *:th more {:<>!*■ ;tv. [ -,st ih.-* ;*•. *4, « • y 

. . ; , an ! 9 ! < Mcfs an! 6 5 i*’* ‘‘ons * t * '• iU ^ - i ( 

■ •, : ■'<?%? 5, h- v *c«er. that a t! M • '!o.i! of th<i r<* it> • t n ‘'-* s 

j t a-! ! an * icn w . to Jahilpuf as mrH an.! ’-v .* s it't ■* '».e = 
*r ti--> in !. a* the Jabalpur sm;tht are general y ^ :*i r\ . :ut 
. i •* -1 -’. n*t now and by no rut :fcl> drpmd 


mow outs. 

J* 5 *Jp«r 
Nutftp tnaao 
1 fs>B m*au 
Ucturr*. 


; •■,-•* nai ve «u!f .* on i >1 the success of tJicir mduMiv, f^rn.? .\M • 
„■ ■*.;:ra i it* & t w.th chrajrf Knir tsh iron, they t om«v !.»• 
*; ! t > ‘u.r V-i < n the a tvinces an»l l » ‘ 1 c f, rt 

t ’ c *. i'oi the p ^ t.t th.% toiisi4<?ralion liuv t <* t!: o-*/ u •!«■•!, 
-• , torn t;. r ju the total aumb< r <1 j»^r- 
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\n communications regarding The Agricultural Ledger should 
bt addressed to the Editor* Dr, George Watt* Reporter on Economic 
Products to the Government of India, Calcutta. 

The object* of this publication (as already stated) are to gradually 
develop and perfect our knowledge of Indian Agricultural and Economic 
tpirttion*. Contributions or corrections and additions will therefore be 
most welcome. 

In order to preserve a necessary relation to the various Departments 
oi Government, contributions will be classified and numbered under certain 
Mrrics, Thus, for example, papers on Veterinary subjects will be regis- 
tered under the Veterinary Series ; those on Forestry in the Forest Series, 
Paper* of more direct Agricultural or Industrial interest w ill be grouped 
according as the products dealt with belong to the Vegetable or Animal 
Kingdom. In a like manner, contributions on Mineral and Metallic sub* 
will be registered under the Mineral Series. 


1 >*» »M ***! the m*y be removed when the tubfect-miiler ta filed is it* proper placet 

t'txtfdaftf to the tetter tod eambor thowe et the bottom each pegc. 



NOTICE. 


Future issues of this publication placed under either the “ Specu! Vtter> 
nary * or “ Special Forest Series ” will not be included in the annual enumentm 
Such papers are printed for Departmental purposes. Their unfortunate incWs 
in the system of annual numbering has led recipients of the ordinary issue* < 5 
think their sets incomplete. 

Tbe following pamphlets have already appeared as Special issues, sod h.n* not 
accordingly been furnished to the public 

1894 . . Nos. 8, 9, io> 11, 13 and 15, 




